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[0001] This application claims the benefit of Korean Patent Application No. 2002-47867, filed 
on August 13, 2002, which is hereby incorporated by reference for all purposes as if fully set 
forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a liquid crystal display panel, and more particularly to a 
static electricity prevention type liquid crystal display panel that is adaptive for preventing 
static electricity from flowing through a pad part. 

Discussion of the Related Art 

[0003] A general liquid crystal display device displays pictures by controlling light 
transmittance of liquid crystal using an electric field. To this end, the liquid crystal display 
device includes a liquid crystal display panel, where liquid crystal cells are arranged in a matrix, 
and a drive circuit for driving the liquid crystal display panel. 

[0004] The liquid crystal display panel includes a thin film transistor array substrate and a color 
filter array substrate, which are opposite to and spaced apart from each other and bonded 
together, spacers sustaining a designated cell gap between the two substrates, and a liquid 
crystal injected into the cell gap. 
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[0005] The thin film transistor array substrate includes gate lines and data lines, a thin film 
transistor formed as a switching device at each crossing area of the gate lines and the data lines, 
and a pixel electrode formed at each liquid crystal cell and connected to the thin film transistor. 
The gate lines and the data lines receive signals from gate circuits through pad parts, 
respectively. The thin film transistor applies a pixel voltage signal supplied to the data line to a 
pixel electrode in response to a scan signal supplied to the gate line. 

[0006] The color filter array substrate includes a color filter formed at each liquid crystal cell, a 
black matrix partitioning off the color filters and blocking or reflecting external light, and a 
common electrode commonly applying a reference voltage to the liquid crystal cells. 

[0007] The thin film transistor and the color filter array substrate are fabricated separately and 
bonded together, and then the liquid crystal is injected therebetween to complete the liquid 
crystal display panel. 

[0008] The completed liquid crystal display panel goes through inspection processes such as a 
lighting-up test in order to detect the presence of defects. The liquid crystal display panel, as 
illustrated in FIG. 1 and FIG. 2, includes test pad parts 8,18 and 20 for applying test signals for 
the inspection process. 

[0009] A liquid crystal display panel 2 illustrated in FIG. 1 includes a picture display part 4 
provided with a plurality of liquid crystal cells, a link pad part 6 formed at an outer area of the 
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picture display part 4 and connected to a drive circuit (not shown), and a test pad part 8 used in 
the inspection process. 

[0010] The link pad part 6 shown in FIG. 1 is connected to signal lines of the picture display 
part 4. The link pad part 6 applies the drive signal from an external drive circuit to the signal 
lines of the picture display part 4. 

[001 1] The test pad part 8 includes a plurality of test pads connected to the signal lines of the 
picture display part 4 and is formed separately from the link pad part 6. The test pad part 8 
applies the test signals supplied in the inspection process of the liquid crystal display panel 2 
and bias voltages supplied in an aging process to the signal lines of the picture display part 4. 

[0012] The liquid crystal display panel 12 illustrated in FIG. 2 includes a picture display part 14 
provided with a plurality of liquid crystal cells, a link pad part 16 formed at an outer area of the 
picture display part 14 and connected to a drive circuit (not shown), and test pad parts 1 8 and 20 
used in the inspection process. 

[0013] The test pad parts 18 and 20 illustrated in FIG. 2 includes a plurality of test pads 
connected to signal lines of the picture display part 14, and are formed to be integrated with the 
link pad part 16 on both sides of the link pad part 16. The test pad part 14 applies test signals 
supplied in the inspection process of the liquid crystal display panel 12 and bias voltages 
supplied in an aging process to the signal lines of the picture display part 14. 
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[0014] In fact, the test pad part, as illustrated in FIG. 3, includes a plurality of test pads 32 and a 
static electricity prevention circuit 36 connected to each of the test pads 32. 

[0015] The test pads 32 illustrated in FIG. 3 are connected to the signal lines of the picture 
display part. Each static electricity prevention circuit 36 is connected between the test pad 32 
and a first and second drive voltage supply line VSSL and VDDL. More specifically, the static 
electricity prevention circuit 36 consists of a first diode Dl connected between the first drive 
voltage supply line VSSL and the output terminal of the test pad 32, and a second diode D2 
connected between the output terminal of the test pad 32 and the second drive voltage supply 
line VDDL. The static electricity prevention circuit 36, when static electricity flows through 
the test pads 32, is driven to cause the static electricity not to flow into the liquid crystal display 
panel and to bypass through the first and second drive voltage supply lines VDDL, VSSL, 
thereby protecting the picture display part in the liquid crystal display panel from the static 
electricity. 

[0016] However, in the test pads with such a configuration, the test pads 32 are formed 
independently, thus an equipotential cannot be formed between the test pads 32. Due to this, in 
a fabricating process and an inspection process of the liquid crystal display panel, the static 
electricity flowing through the test pads 32 is not completely bypassed through the static 
electricity prevention circuit 36 and the first and second drive voltage supply lines VDDL and 
VSSL and transmitted into the liquid crystal display panel. 

[001 7] FIG. 4 illustrates another configuration of a test pad part. 
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[001 8] The test pad part shown in FIG. 4 includes a plurality of test pads 42, a static electricity 
prevention circuit 46 connected to each test pad 42, and a shorting bar 44 commonly connected 
to the test pads 42. 

[0019] The test pads 42 shown in FIG. 4 are connected to the signal lines of the picture display 
part and commonly connected to the shorting bar 44. The static electricity prevention circuit 46 
is connected between the test pad 42 and the first and second drive voltage supply lines VSSL 
and VDDL. More specifically, the static electricity prevention circuit 46 includes a first diode 
Dl connected between the first drive voltage supply line VSSL and the output terminal of the 
test pad 42, and a second diode D2 connected between the output terminal of the test pad 42 and 
the second drive voltage supply line VDDL. The static electricity prevention circuit 46, when 
the static electricity flows through the test pads 42, is driven to cause the static electricity not to 
flow into the liquid crystal display panel and to bypass through the first and second drive 
voltage supply lines VDDL and VSSL. Accordingly, the static electricity prevention circuit 46 
protects the picture display part in the liquid crystal display panel from the static electricity. 
Specifically, the test pads 42 have equipotential via the shorting bar 44. Accordingly, before 
the shorting bar 44 is removed in a scribing process, the static electricity flowing into the test 
pads 42 is diffused to the test pads 42 that form equipotential, thereby being bypassed more 
rapidly through the static electricity prevention circuit 36 and the first and second drive voltage 
supply lines VDDL and VSSL. 
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[0020] However, the test pad part illustrated in FIG. 4, after the shorting bar 44 is removed in 
the scribing process, has test pads 42 separated as shown in FIG. 3, thus the equipotential of the 
test pads 42 is no longer formed. Due to this, in the subsequent processes and the lighting-up 
test carried out after the scribing process, the static electricity flowing through the test pads 42 
are not completely bypassed through the static electricity prevention circuit 46 and the first and 
second drive voltage supply lines VDDL and VSSL, but are transmitted into the liquid crystal 
display panel. 

[0021] FIG. 5 illustrates still another configuration of the test pad part, 

[0022] The test pad part illustrated in FIG. 5 includes a plurality of test pads 52, a plurality of 
static electricity prevention circuits 56 each connected to each inspection pad 52, respectively, a 
shorting bar 54 commonly connected to the test pads 52, and resistors R each connected 
between each test pad 52 and the shorting bar 54. 

[0023] The test pads 52 illustrated in FIG. 5 are connected to signal lines of the picture display 
part and commonly connected to the shorting bar 54 through the resistors R. The static 
electricity prevention circuit 56 is connected between the test pad 52 and the first and second 
drive voltage supply lines VSSL and VDDL. More specifically, the static electricity prevention 
circuit 56 includes a first diode connected between the first drive voltage supply line VSSL and 
the output terminal of the test pad 52, and a second diode connected between the output terminal 
of the test pad 52 and the second drive voltage supply line VDDL. The static electricity 
prevention circuit 56, when the static electricity flows through the test pads 52, is driven to 
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cause the static electricity not to flow into the liquid crystal display panel but to bypass through 
the first and second drive voltage supply lines VDDL, VSSL. Accordingly, the static electricity 
prevention circuit 56 protects the thin film transistor array inside the liquid crystal display panel 
from the static electricity. In addition, the static electricity flowing into the test pad 52 is made 
to bypass to the shorting bar 54 through the resistor R before the shorting bar 54 is removed in a 
grinding process. 

[0024] However, because the connection is made through the resistor R, there is a limit for the 
static electricity flowing into the test pad 52 to be bypassed to the shorting bar 54, thereby 
allowing the static electricity to be transmitted into the liquid crystal display panel. 

[0025] In this way, the test pad part of the related art does not effectively protect the thin film 
transistor inside the liquid crystal display panel from the static electricity flowing into the test 
pad in the fabricating process and the inspection process of the liquid crystal display panel even 
though the test pad is connected to the first and second drive voltage supply lines VDDL and 
VSSL. 

SUMMARY OF THE INVENTION 

[0026] Accordingly, the present invention is directed to a liquid crystal display panel with static 
electricity prevention circuit that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 
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[0027] Accordingly, it is an advantage of the present invention to provide a static electricity 
prevention type liquid crystal display panel for preventing static electricity flowing through a 
pad part. 

[0028] Additional features and advantages of the invention will be set forth in the description 
that follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. These and other advantages of the invention will be realized and attained by the 
structure particularly pointed out in the written description and claims hereof, as well as the 
appended drawings. 

[0029] In order to achieve these and other advantages of the invention, a static electricity 
prevention type liquid crystal display panel according to an aspect of the present invention 
includes a picture display part having a plurality of liquid crystal cells; a signal pad part for 
applying a driving signal to be inputted to signal lines of the picture display part, wherein the 
signal pad part includes a plurality of pads connected to respective ones of the signal lines; and 
a static electricity prevention circuit having a thin film transistor with a floating gate for 
connecting at least one of said pads with an equipotential line in the presence of static 
electricity. 

[0030] Herein, the static electricity prevention circuit causes the pad to be insulated from the 
shorting bar and the other pads, when a normal drive signal is applied to the pad, so as to apply 
the drive signal to the signal lines of the picture display part. 
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[003 1] The static electricity prevention circuit includes a first capacitor connected between the 
floating gate and a first terminal of the thin film transistor connected to the shorting bar; and a 
second capacitor connected between the floating gate and a second terminal of the thin film 
transistor connected to the pad. 

[0032] The liquid crystal display further includes a second static electricity prevention circuit 
formed between the pad and a first and a second drive voltage supply line for bypassing the 
static electricity flowing into the pad to the first and second drive voltage supply lines. 

[0033] Herein, the pad is connected to a node between the static electricity prevention circuit 
and the second static electricity prevention circuit through a link line that extends toward the 
shorting bar in a region to the outside of a grinding line used for removing the shorting bar from 
the pad, then bent at least once, and extends from the shorting bar toward the pad. 

[0034] Herein, the pad is connected to the static electricity prevention circuit through a first link 
line that extends toward the shorting bar in a region to the outside of a grinding line used for 
removing the shorting bar from the pad, then bent at least once, and extends away from the 
shorting bar toward the pad, and the pad is connected to the second static electricity prevention 
circuit through a second link line that extends toward the shorting bar in a region to the outside 
of the grinding line, then bent at least once, and extends from the shorting bar toward the pad. 
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[0035] Herein, the pad is electrically separated from the static electricity prevention circuit, the 
second static electricity prevention circuit and the signal lines of the picture display part by the 
grinding process in which the shorting bar is removed. 

[0036] The liquid crystal display further includes at least one resistor connected between the 
node and the signal lines of the picture display part for limiting current. 

[0037] The liquid crystal display further includes at least one resistor connected between the 
second link line and the signal lines of the picture display part for limiting current. 

[0038] The liquid crystal display further includes at least one resistor connected between the 
pad and the shorting bar. 

[0039] Herein, the pad part includes a link pad part having a plurality of link pads that connect 
the signal lines of the picture display part with an external drive circuit; and a test pad part 
having a plurality of test pads connected to the signal lines of the picture display part for 
inspecting the liquid crystal display panel, and wherein the static electricity prevention circuit is 
connected to each of the test pads. 

[0040] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0041] The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles 
of the invention. 

[0042] FIG. 1 is a plan diagram schematically illustrating a liquid crystal display panel with a 
general test pad part; 

[0043] FIG. 2 is a plan diagram schematically illustrating a liquid crystal display panel with 
another test pad part; 

[0044] FIG. 3 is a diagram illustrating a test pad part including a related art static electricity 
prevention circuit; 

[0045] FIG. 4 is a diagram illustrating another test pad part including a related art static 
electricity prevention circuit; 

[0046] FIG. 5 is a diagram illustrating still another test pad part including a related art static 
electricity prevention circuit; 

[0047] FIG. 6 is a diagram illustrating a test pad part of a liquid crystal display panel according 
to a first embodiment of the present invention; 

[0048] FIG. 7 is a graph illustrating an operation voltage scope of a floating gate thin film 
transistor illustrated in FIG. 6; 
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[0049] FIG. 8A is a diagram illustrating a test pad part of a liquid crystal display panel 
according to a second embodiment of the present invention; 

[0050] FIG. 8B is a diagram illustrating a test pad part illustrated in FIG. 8 A after a grinding 
process; 

[0051] FIG. 9 is a diagram illustrating a test pad part of a liquid crystal display panel according 
to a third embodiment of the present invention; 

[0052] FIG. 10 is a diagram illustrating a test pad part of a liquid crystal display panel 
according to a fourth embodiment of the present invention; 

[0053] FIG. 1 1 A is a diagram illustrating a test pad part of a liquid crystal display panel 
according to a fifth embodiment of the present invention; and 

[0054] FIG. 1 IB is a diagram illustrating a test pad part illustrated in FIG. 1 1 A after a grinding 
process. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

[0055] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings. 

[0056] FIG. 6 illustrates a test pad part of a liquid crystal display panel for preventing static 
electricity according to the first embodiment of the present invention. 
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[0057] Referring to FIG. 6, the test pad part includes a plurality of test pads 62, a first static 
electricity prevention circuit 68 connected between each test pad 62 and a first and a second 
drive voltage supply lines VDDL and VSSL, and a second static electricity prevention circuit 
69 connected between each test pad 62 and a shorting bar 64. 

[0058] The test pads 62 are connected to signal lines of a picture display part (not shown). The 
test pads 62 are used to apply a test signal during inspection processes such as a lighting-up test 
of the liquid crystal display panel, and at the same time to apply a bias voltage in an aging 
process for stabilizing the liquid crystal display panel. 

[0059] The first static electricity prevention circuit 68 is connected between the test pad 62 and 
the first and second drive voltage supply lines VSSL and VDDL. More specifically, the first 
static electricity prevention circuit 68 includes a first diode Dl connected between the first 
drive voltage supply line VSSL and the output terminal of the test pad 62, and a second diode 
D2 connected between the output terminal of the test pad 62 and the second drive voltage 
supply line VDDL. The first static electricity prevention circuit 68 is driven when the static 
electricity flows in through the test pads 62, so that the static electricity does not flow into the 
liquid crystal display panel but is bypassed through the first and second drive voltage supply 
lines VDDL and VSSL. Accordingly, the first static electricity prevention circuit 68 protects 
the picture display part in the liquid crystal display panel from the static electricity. 

[0060] The second static electricity prevention circuit 69 is connected between the test pad 62 
and the shorting bar 64. The second static electricity prevention circuit 69 connects the test pad 
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62 with the shorting bar 64, when a static electricity of high voltage flows through the test pad 
62 to cause an equipotential to be formed with respect to the static electricity among the test 
pads 62. Accordingly, the static electricity flowing into the test pad 62 is bypassed to the 
shorting bar 64 that forms the equipotential therewith. To this end, the second static electricity 
prevention circuit 69 includes a floating gate thin film transistor FTFT having its gate terminal 
in a floating state, its source terminal connected to the test pad 62 and its drain terminal 
connected to the shorting bar 64; a first capacitor CI connected between the gate terminal and 
the drain terminal; and a second capacitor C2 connected between the gate terminal and the 
source terminal. 

[0061] The gate terminal of the floating gate thin film transistor FTFT maintains at a floating 
state in which the gate terminal is not connected to a bias line. Thus the voltage of the gate 
terminal is changed in accordance with the voltage of the source terminal or the drain terminal. 
In other words, a floating gate voltage Vg has a proportional relationship with the voltage Vds 
between the drain and the source. As shown in FORMULA 1, the proportional rate thereof is 
determined by the capacitance of the first and second capacitors CI and C2. 

[FORMULA 1] 

Kg = Cl/(Cl+C2) Vds 

[0062] Accordingly, when static electricity flows through the test pad 62 to apply a high 
voltage to the source terminal, the gate voltage rises to turn on the floating gate thin film 
transistor. In other words, the floating gate thin film transistor FTFT is turned on because a 

15 



channel resistance is reduced remarkably when a high voltage (e.g., of hundreds or more volts) 
is applied between the drain and the source, as in the area A and C of a graph shown in FIG. 7. 
Accordingly, the static electricity flowing into the test pad 62 is bypassed to the shorting bar 64 
through the turned-on floating gate thin film transistor FTFT. 

[0063] To the contrary, the floating gate thin film transistor FTFT is turned off when a normal 
drive voltage is applied through the test pad 62. In other words, the floating gate thin film 
transistor FTFT is turned off because the channel resistance of a few MQ (megaohms) is 
sustained when a normal drive voltage of -20V < Vds < 20V is applied between the drain and 
the source, as in the area B of a graph shown in FIG. 7. Accordingly, the normal drive voltage 
applied to the test pad 62 can be applied to the picture display part. 

[0064] In this way, in the test pad part illustrated in FIG. 5, the first static electricity prevention 
circuit 68 and the second static electricity prevention circuit 69 are driven to cause the static 
electricity to be bypassed to the first and second drive voltage supply lines VSSL and VDDL 
when the static electricity flows into the test pad 62, and at the same time to be bypassed to the 
shorting bar 64. Accordingly, the static electricity through the test pad 62 can be prevented 
from flowing into the liquid crystal display panel, thereby protecting the picture display part 
from the static electricity. 

[0065] More specifically, the test pad 62 has a structure where the test pad 62 is connected to 
the shorting bar 64 through the second static electricity prevention circuit 69 after a scribing 
process, in which a plurality of liquid crystal display panels manufactured in a body are 
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separated one by one in accordance with the scribing line SCL. Accordingly, in an inspection 
process after the scribing process, the first and second static electricity prevention circuits 68 
and 69 can also intercept the static electricity inflow through the test pad 62. 

[0066] The test pad 62 is electrically separated from the first and second static prevention 
circuits 68, 69 and the signal lines of the picture display part in a grinding process where the 
shorting bar 64 is removed along a grinding line GRL. To this end, a first portion of a link line 
66 electrically connecting the test pad 62 with a node Nl between the first and second static 
electricity prevention circuits 68 and 69 extends parallel to the test pad 62 and above the test pad 
62, then bends twice outside of the grinding line GRL to be connected to the test pad 62 so that 
a second portion of the link line 66 extends parallel to the first portion of the link line 66 to be 
connected to a node Nl located between the test pad 62 and the picture display part (not shown). 
Accordingly, the link line 66 is made open by the grinding process to cause the test pad 62 to be 
electrically separated from the signal lines of the picture display part and at the same time to be 
electrically separated from the first and second static electricity prevention circuits 68 and 69. 
In this way, since the test pad 62 is separated electrically, the static electricity inflow through 
the test pad 62 is prevented after the grinding process. 

[0067] FIG. 8 A illustrates a test pad part of a static electricity prevention type liquid crystal 
display panel according to a second embodiment of the present invention. FIG. 8B illustrates a 
test pad part according to the second embodiment after a grinding process. 
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[0068] The test pad part illustrated in FIG. 8A includes the same components as the test pad 
part illustrated in FIG. 6 except that a resistor R is added between the first and second static 
electricity prevention circuits 88 and 89. 

[0069] The test pads 82 are connected to the signal lines of the picture display part (not shown). 
The test pads 82 are used to apply a test signal in inspection processes such as a lighting-up test 
of the liquid crystal display panel, and at the same time to apply a bias voltage in an aging 
process for stabilizing the liquid crystal display panel. 

[0070] The first static electricity prevention circuit 88 is connected between the test pad 82 and 
the first and second drive voltage supply lines VSSL and VDDL. More specifically, the first 
static electricity prevention circuit 88 includes a first diode Dl connected between the first 
drive voltage supply line VSSL and the output terminal of the test pad 82, and a second diode 
D2 connected between the output terminal of the test pad 82 and the second drive voltage 
supply line VDDL. The first static electricity prevention circuit 88 is driven when the static 
electricity flows in through the test pads 82, so that the static electricity does not to flow into the 
liquid crystal display panel but is bypassed through the first and second drive voltage supply 
lines VDDL and VSSL. Accordingly, the first static electricity prevention circuit 88 protects 
the picture display part in the liquid crystal display panel from the static electricity. 

[0071] The second static electricity prevention circuit 89 is connected between the test pad 82 
and the shorting bar 84. The second static electricity prevention circuit 89 connects the test pad 
82 with the shorting bar 84 when a static electricity of high voltage flows in through the test pad 
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82 to cause an equipotential to be formed with respect to the static electricity among the test 
pads 82. Accordingly, the static electricity flowing into the test pad 82 is bypassed to the 
shorting bar 84 that forms the equipotential therewith. To this end, the second static electricity 
prevention circuit 89 includes a floating gate thin film transistor FTFT having its gate terminal 
in a floating state, its source terminal connected to the test pad 82 and its drain terminal 
connected to the shorting bar 84; a first capacitor CI connected between the gate terminal and 
the drain terminal; and a second capacitor C2 connected between the gate terminal and the 
source terminal. 

[0072] The gate terminal of the floating gate thin film transistor FTFT maintains at a floating 
state in which the gate terminal is not connected to a bias line. Thus the voltage of the gate 
terminal is changed in accordance with the voltage of the source terminal or the drain terminal. 
In other words, a floating gate voltage Vg has a proportional relationship with the voltage Vds 
between the drain and the source. As shown in the above FORMULA 1, the proportional rate 
thereof is determined by the capacitance of the first and second capacitors CI and C2. 

[0073] Accordingly, when static electricity flows through the test pad 82 to apply a high 
voltage to the source terminal, the gate voltage rises to turn on the floating gate thin film 
transistor. In other words, the floating gate thin film transistor FTFT is turned on because a 
channel resistance is reduced remarkably when a high voltage (e.g., of hundreds or more volts) 
is applied between the drain and the source. Accordingly, the static electricity flowing into the 
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test pad 82 is bypassed to the shorting bar 84 through the turned-on floating gate thin film 
transistor FTFT. 

[0074] To the contrary, the floating gate thin film transistor FTFT is turned off when a normal 
drive voltage is applied through the test pad 82. In other words, the floating gate thin film 
transistor FTFT is turned off because the channel resistance of a few MQ (megaohms) is 
sustained when a voltage between the drain and the source is a normal drive voltage of -20V < 
Vds < 20V. Accordingly, the normal drive voltage applied to the test pad 82 can be applied to 
the picture display part. Accordingly, the static electricity through the test pad 82 can be 
prevented from flowing into the liquid crystal display panel, thereby protecting the picture 
display part from the static electricity. 

[0075] The resistor R connected between the first and second static electricity prevention 
circuits 88 and 89 limits the current flowing to the picture display part. Accordingly, in the 
event that the static electricity flowing into the test pad 82 is not completely bypassed through 
the first and second static electricity prevention circuits 88 and 89, but flows toward the picture 
display part, the current limit resistor R can minimize the influence on the picture display part 
caused by the static electricity. Herein, it is preferable for the current limit resistor R to have a 
resistance within the range of about 10 kQ ~ 1 MCI. 

[0076] The test pad 82 has a structure in which the test pad 82 is connected to the shorting bar 
84 through the second static electricity prevention circuit 89 after a scribing process, in which a 
plurality of liquid crystal display panels manufactured in a body are separated one by one in 
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accordance with the scribing line SCL. Accordingly, in an inspection process after the scribing 
process, the first and second static electricity prevention circuits 88 and 89 can also intercept the 
static electricity inflow through the test pad 82. 

[0077] The test pad 82, as illustrated in FIG. 8B, is electrically separated from the first and 
second static prevention circuits 88, 89 and the signal lines of the picture display part in a 
grinding process where the shorting bar 84 is removed along a grinding line GRL. To this end, 
a first portion of a link line 86 electrically connecting the test pad 82 with a node Nl between 
the first and second static electricity prevention circuits 88 and 89 extends parallel to the test 
pad 82 and above the test pad 82, then bends twice outside of the grinding line GRL to be 
connected to the test pad 82 so that a second portion of the link line 86 extends parallel to the 
first portion of the link line 86 to be connected to a node Nl located between the test pad 82 and 
the picture display part (not shown). Accordingly, the link line 86 made open by the grinding 
process to cause the test pad 82 to be electrically separated from the signal lines of the picture 
display part and at the same time to be electrically separated from the first and second static 
electricity prevention circuits 88 and 89. In this way, since the test pad 82 is separated 
electrically, the static electricity inflow into the liquid crystal display panel through the test pad 
82 is prevented after the grinding process. 

[0078] FIG. 9 illustrates a test pad part of a static electricity prevention type liquid crystal 
display panel according to a third embodiment of the present invention. 
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[0079] The test pad part illustrated in FIG. 9 includes the same components as the test pad part 
shown in FIG. 8 A, except that a current limit resistor R is formed between a first static 
electricity prevention circuit 98 and signal lines of the picture display part (not shown) instead 
of between the first and second static electricity prevention circuits 88 and 89. 

[0080] The test pads 92 are connected to the signal lines of the picture display part (not shown). 
The test pads 92 are used to apply a test signal in inspection processes such as a lighting-up test 
of the liquid crystal display panel, and at the same time to apply a bias voltage in an aging 
process for stabilizing the liquid crystal display panel. 

[0081] The first static electricity prevention circuit 98 is connected between the test pad 92 and 
the first and second drive voltage supply lines VSSL and VDDL. More specifically, the first 
static electricity prevention circuit 98 includes a first diode Dl connected between the first 
drive voltage supply line VSSL and the output terminal of the test pad 92, and a second diode 
D2 connected between the output terminal of the test pad 92 and the second drive voltage 
supply line VDDL. The first static electricity prevention circuit 98 is driven when the static 
electricity flows in through the test pads 92 so that the static electricity does not flow into the 
liquid crystal display panel but is bypassed through the first and second drive voltage supply 
lines VDDL and VSSL. Accordingly, the first static electricity prevention circuit 98 protects 
the picture display part in the liquid crystal display panel from the static electricity. 

[0082] The second static electricity prevention circuit 99 is connected between the test pad 92 
and the shorting bar 94. The second static electricity prevention circuit 99 connects the test pad 
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92 with the shorting bar 94 when a static electricity of high voltage flows in through the test pad 
92 to cause an equipotential to be formed with respect to the static electricity among the test 
pads 92. Accordingly, the static electricity flowing into the test pad 92 is bypassed to the 
shorting bar 94 that forms the equipotential therewith. To this end, the second static electricity 
prevention circuit 99 includes a floating gate thin film transistor FTFT having its gate terminal 
in a floating state, its source terminal connected to the test pad 92 and its drain terminal 
connected to the shorting bar 94; a first capacitor CI connected between the gate terminal and 
the drain terminal; and a second capacitor C2 connected between the gate terminal and the 
source terminal. 

[0083] The gate terminal of the floating gate thin film transistor FTFT maintains a floating state 
in which the gate terminal is not connected to a bias line. Thus the voltage of the gate terminal 
is changed in accordance with the voltage of the source terminal or the drain terminal. In other 
words, a floating gate voltage Vg has a proportional relationship with the voltage Vds between 
the drain and the source. As shown in the above FORMULA 1, the proportional rate thereof is 
determined by the capacitance of the first and second capacitors CI and C2. 

[0084] Accordingly, when static electricity flows through the test pad 92 to apply a high 
voltage to the source terminal, the gate voltage rises to turn on the floating gate thin film 
transistor. In other words, the floating gate thin film transistor FTFT is turned on because a 
channel resistance is reduced remarkably when a high voltage (e.g., hundreds or more volts) is 
applied between the drain and the source. Accordingly, the static electricity flowing into the 
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test pad 92 is bypassed to the shorting bar 94 through the turned-on floating gate thin film 
transistor FTFT. 

[0085] To the contrary, the floating gate thin film transistor FTFT is turned off when a normal 
drive voltage is applied through the test pad 92. In other words, the floating gate thin film 
transistor FTFT is turned off because the channel resistance of a few Mfi (megaohms) is 
sustained when a voltage between the drain and the source is a normal drive voltage of -20V < 
Vds < 20V. Accordingly, the normal drive voltage applied to the test pad 92 can be applied to 
the picture display part. 

[0086] In this way, in the test pad part illustrated in FIG. 9, in the event that the static electricity 
flows into the test pad 92, the first static electricity prevention circuit 98 and the second static 
prevention circuit 99 are driven so that the static electricity is bypassed to the first and second 
drive voltage supply lines VSSL and VDDL, and at the same time, bypassed to the shorting bar 
94. Accordingly, the static electricity through the test pad 92 can be prevented from flowing 
into the liquid crystal display panel, thereby protecting the picture display part from the static 
electricity. 

[0087] The resistor R connected between the second static electricity prevention circuit 99 and 
the signal line of the picture display part limits the current flowing to the picture display part. 
Accordingly, in the event that the static electricity flowing into the test pad 92 is not completely 
bypassed through the first and second static electricity prevention circuits 98 and 99, but flows 
toward the picture display part, the current limit resistor R can minimize the influence on the 
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picture display part caused by the static electricity. Herein, it is preferable for the current limit 
resistor R to have a resistance within the range of about 1 0 kQ ~ about 1 MQ. The influence of 
the static electricity on the picture display part can be further minimized by adding the current 
limit resistor R between the first and second static electricity prevention circuits 98 and 99. 

[0088] The test pad 92 has a structure where the test pad 92 is connected to the shorting bar 94 
through the second static electricity prevention circuit 99 after a scribing process, in which a 
plurality of liquid crystal display panels manufactured in a body are separated one by one in 
accordance with the scribing line SCL. Accordingly, in an inspection process after the scribing 
process, the first and second static electricity prevention circuits 98 and 99 can also intercept the 
static electricity inflow through the test pad 92. 

[0089] The test pad 92 is electrically separated from the first and second static prevention 
circuits 98, 99 and the signal lines of the picture display part in a grinding process during which 
the shorting bar 94 is removed along a grinding line GRL. To this end, a first portion of a link 
line 96 electrically connecting the test pad 92 with a node Nl between the first and second static 
electricity prevention circuits 98 and 99 extends parallel to the test pad 92 and above the test pad 
92, then bends twice outside of the grinding line GRL to be connected to the test pad 92 so that 
a second portion of the link line 96 extends parallel to the first portion of the link line 96 to be 
connected to a node Nl located between the test pad 92 and the picture display part (not shown). 
Accordingly, the link line 96 made open by the grinding process to cause the test pad 92 to be 
electrically separated from the signal lines of the picture display part and at the same time to be 
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electrically separated from the first and second static electricity prevention circuits 98 and 99. 
In this way, since the test pad 92 is separated electrically, the static electricity inflow into the 
liquid crystal display panel through the test pad 92 is prevented after the grinding process. 

[0090] FIG. 10 illustrates a test pad part of a static electricity prevention type liquid crystal 
display panel according to a fourth embodiment of the present invention. 

[0091] The test pad part 102 in FIG. 10 includes the same components as the test pad part 
shown in FIG. 6 except that a test pad 102 is connected to a shorting bar 104 through a resistor 
R, as well as a second static electricity prevention circuit 109. 

[0092] The test pads 102 are connected to the signal lines of the picture display part (not 
shown). The test pads 102 are used to apply a test signal in inspection processes such as a 
lighting-up test of the liquid crystal display panel, and at the same time to apply a bias voltage in 
an aging process for stabilizing the liquid crystal display panel. 

[0093] The first static electricity prevention circuit 108 is connected between the test pad 102 
and the first and second drive voltage supply lines VSSL and VDDL. More specifically, the 
first static electricity prevention circuit 108 includes a first diode Dl connected between the 
first drive voltage supply line VSSL and the output terminal of the test pad 102, and a second 
diode D2 connected between the output terminal of the test pad 102 and the second drive 
voltage supply line VDDL. The first static electricity prevention circuit 108 is driven when the 
static electricity flows in through the test pads 1 02 so that the static electricity does not flow into 
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the liquid crystal display panel but is bypassed through the first and second drive voltage supply 
lines VDDL and VSSL. Accordingly, the first static electricity prevention circuit 108 protects 
the picture display part in the liquid crystal display panel from the static electricity. 

[0094] The second static electricity prevention circuit 109 is connected between the test pad 
102 and the shorting bar 104. The second static electricity prevention circuit 109 connects the 
test pad 102 with the shorting bar 104 when a static electricity of high voltage flows in through 
the test pad 1 02 to cause an equipotential to be formed with respect to the static electricity 
among the test pads 102. Accordingly, the static electricity flowing into the test pad 102 is 
bypassed to the shorting bar 104 that forms the equipotential therewith. To this end, the second 
static electricity prevention circuit 1 09 includes a floating gate thin film transistor FTFT having 
its gate terminal in a floating state, its source terminal connected to the test pad 1 02 and its drain 
terminal connected to the shorting bar 104; a first capacitor CI connected between the gate 
terminal and the drain terminal; and a second capacitor C2 connected between the gate terminal 
and the source terminal. 

[0095] The gate terminal of the floating gate thin film transistor FTFT maintains a floating state 
in which the gate terminal is not connected to a bias line. Thus the voltage of the gate terminal 
is changed in accordance with the voltage of the source terminal or the drain terminal. In other 
words, a floating gate voltage Vg has a proportional relationship with the voltage Vds between 
the drain and the source. As shown in the above FORMULA 1 , the proportional rate thereof is 
determined by the capacitance of the first and second capacitors CI and C2. 
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[0096] Accordingly, when static electricity flows through the test pad 102 to apply a high 
voltage to the source terminal, the gate voltage rises to turn on the floating gate thin film 
transistor. In other words, the floating gate thin film transistor FTFT is turned on because a 
channel resistance is reduced remarkably when a high voltage (e.g., hundreds or more volts) is 
applied between the drain and the source. Accordingly, the static electricity flowing into the 
test pad 1 02 is bypassed to the shorting bar 1 04 through the turned-on floating gate thin film 
transistor FTFT. In addition, the static electricity flowing into the test pad 102 is also bypassed 
to the shorting bar 104 through the resistor R, thereby causing the static electricity to be 
bypassed more rapidly. 

[0097] To the contrary, the floating gate thin film transistor FTFT is turned off when a normal 
drive voltage is applied through the test pad 102. In other words, the floating gate thin film 
transistor FTFT is turned off because the channel resistance of a few MQ (megaohms) is 
sustained when a voltage between the drain and the source is a normal drive voltage range of 
about -20V < Vds < 20V. Accordingly, the normal drive voltage applied to the test pad 102 can 
be applied to the picture display part. 

[0098] In this way, in the test pad part illustrated in FIG. 1 0, in the event that the static 
electricity flows into the test pad 102, the first static electricity prevention circuit 108 and the 
second static prevention circuit 109 are driven so that the static electricity is bypassed to the 
first and second drive voltage supply lines VSSL and VDDL, and at the same time, bypassed to 
the shorting bar 104. Further, the static electricity flowing into the test pad 102 is bypassed to 
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the shorting bar 1 04 through the resistor R. Accordingly, the static electricity through the test 
pad 102 can be prevented from flowing into the liquid crystal display panel, thereby protecting 
the picture display part from the static electricity. 

[0099] The test pad 102 has a structure where the test pad 102 is connected to the shorting bar 
104 through the second static electricity prevention circuit 109 and the resistor R after a scribing 
process, in which a plurality of liquid crystal display panels manufactured in a body are 
separated one by one in accordance with the scribing line SCL. Accordingly, in an inspection 
process after the scribing process, the first and second static electricity prevention circuits 108 
and 109 can also intercept the static electricity inflow through the test pad 102. 

[00100] The test pad 102 is electrically separated from the first and second static prevention 
circuits 108, 109 and the signal lines of the picture display part in a grinding process during 
which the shorting bar 104 is removed along a grinding line GRL. To this end, a link line 106 
electrically connecting the test pad 102 with a node Nl between the first and second static 
electricity prevention circuits 108 and 109 extends from the test pad 102 in the outside of the 
grinding line GRL to be connected to a node Nl located between the test pad 102 and the 
picture display part (not shown). Accordingly, the link line 106 made open by the grinding 
process to cause the test pad 102 to be electrically separated from the signal lines of the picture 
display part and at the same time to be electrically separated from the first and second static 
electricity prevention circuits 108 and 109. In this way, since the test pad 102 is separated 
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electrically, the static electricity inflow into the liquid crystal display panel through the test pad 
102 is prevented after the grinding process. 

[00101] FIG. 1 1 A illustrates a test pad part of a static electricity prevention type liquid crystal 
display panel according to a fifth embodiment of the present invention. FIG. 1 IB illustrates a 
test pad part after a grinding process. 

[00102] The test pad part illustrated in FIG. 1 1A includes the same components as the test pad 
part shown in FIG. 8 A except that the first and second static electricity prevention circuits 118 
and 119 are connected to the test pad 112 through different link lines 115 and 116 instead of a 
single link line. 

[00103] The test pads 112 are connected to the signal lines of the picture display part (not 
shown). The test pads 112 are used to apply a test signal in inspection processes such as a 
lighting-up test of the liquid crystal display panel, and at the same time to apply a bias voltage in 
an aging process for stabilizing the liquid crystal display panel. 

[00104] The first static electricity prevention circuit 1 18 is connected between the test pad 112 
and the first and second drive voltage supply lines VSSL and VDDL. More specifically, the 
first static electricity prevention circuit 1 1 8 includes a first diode Dl connected between the 
first drive voltage supply line VSSL and a first link line 115 connected to the test pad 112, and 
a second diode D2 connected between the second drive voltage supply line VDDL and the first 
link line 115 connected to the test pad 112. The first static electricity prevention circuit 1 1 8 is 
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driven when the static electricity flows in through the test pads 112 such that static electricity 
does not flow into the liquid crystal display panel but is bypassed through the first and second 
drive voltage supply lines VDDL and VSSL. Accordingly, the first static electricity prevention 
circuit 1 1 8 protects the picture display part in the liquid crystal display panel from the static 
electricity. 

[00105] The second static electricity prevention circuit 1 19 is connected between the test pad 
1 12 and the shorting bar 114. The second static electricity prevention circuit 119 connects the 
test pad 112 with the shorting bar 114 when a static electricity of high voltage flows in through 
the test pad 1 12 to cause an equipotential to be formed with respect to the static electricity 
among the test pads 112. Accordingly, the static electricity flowing into the test pad 1 12 is 
bypassed to the shorting bar 114 that forms the equipotential therewith. To this end, the second 
static electricity prevention circuit 119 includes a floating gate thin film transistor FTFT having 
its gate terminal in a floating state, its source terminal connected to the test pad 1 12 through the 
second link line 116 and its drain terminal connected to the shorting bar 1 1 4; a first capacitor C 1 
connected between the gate terminal and the drain terminal; and a second capacitor C2 
connected between the gate terminal and the source terminal. 

[00106] The gate terminal of the floating gate thin film transistor FTFT maintains a floating 
state in which the gate terminal is not connected to a bias line. Thus the voltage of the gate 
terminal is changed in accordance with the voltage of the source terminal or the drain terminal. 
In other words, a floating gate voltage Vg has a proportional relationship with the voltage Vds 
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between the drain and the source. As shown in the above FORMULA 1, the proportional rate 
thereof is determined by the capacitance of the first and second capacitors CI and C2. 

[00107] Accordingly, when the static electricity flows through the test pad 1 12 to apply a high 
voltage to the source terminal, the gate voltage rises to turn on the floating gate thin film 
transistor FTFT. In other words, the floating gate thin film transistor FTFT is turned on because 
a channel resistance is reduced remarkably when a high voltage (e.g., hundreds or more volts) is 
applied between the drain and the source. Accordingly, the static electricity flowing into the 
test pad 1 12 is bypassed to the shorting bar 1 14 through the turned-on floating gate thin film 
transistor FTFT. 

[00108] To the contrary, the floating gate thin film transistor FTFT is turned off when a normal 
drive voltage is applied through the test pad 112. In other words, the floating gate thin film 
transistor FTFT is turned off because the channel resistance of a few MQ (megaohms) is 
sustained when a voltage Vds between the drain and the source is a normal drive voltage range 
of about -20V < Vds < 20 V. Accordingly, the normal drive voltage applied to the test pad 1 12 
can be applied to the picture display part. 

[00109] In this way, in the test pad part illustrated in FIG. 1 1 A, when the static electricity flows 
into the test pad 112, the first static electricity prevention circuit 118 and the second static 
electricity prevention circuit 1 1 9 are driven so that the static electricity is bypassed to the first 
and second drive voltage supply lines VSSL and VDDL, and at the same time bypassed to the 
shorting bar 1 14. Accordingly, the static electricity through the test pad 1 12 can be prevented 
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from flowing into the liquid crystal display panel, thereby protecting the picture display part 
from the static electricity. 

[001 10] The resistor R connected between the test pad 112 and the first static electricity 
prevention circuit 118 limits the current flowing to the picture display part (not shown). 
Accordingly, in the event that the static electricity flowing into the test pad 1 12 is not 
completely bypassed through the first and second static electricity prevention circuits 118 and 
119 but flows into the picture display part, the current limit resistor R can minimize the 
influence of the static electricity on the picture display part. Herein, it is preferable for the 
current limit resistor R to have a resistance within the range of about 10 kQ. ~ 1 MQ. 

[001 1 1] The test pad 1 12 has a structure where the test pad 1 12 is connected to the shorting bar 
114 through the second static electricity prevention circuit 119 after a scribing process, in which 
a plurality of liquid crystal display panels manufactured in a body are separated one by one in 
accordance with the scribing line SCL. Accordingly, in an inspection process after the scribing 
process, the first and second static electricity prevention circuits 118 and 119 can also intercept 
the static electricity inflow through the test pad 112. 

[001 12] The test pad 1 12, as shown in FIG. 1 IB, is electrically separated from the first and 
second static prevention circuits 118, 119 and the signal lines of the picture display part (not 
shown) in a grinding process where the shorting bar 1 14 is removed along a grinding line GRL. 
To this end, a first portion of the first link line 115 connecting the first static electricity 
prevention circuit 118 and the test pad 112 extends parallel to the test pad 112 and above the test 
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pad 112, then bends in the outside of the grinding line GRL to be connected to the test pad 112 
so that a second portion of the first link line 115 extends parallel to the first portion of the first 
link line 1 1 5 to be connected to the first static electricity prevention circuit 118 located between 
the test pad 112 and the picture display part. A first portion of the second link line 116 
connecting the second static electricity prevention circuit 119 and the test pad 112 extends 
parallel to the test pad 112 and above the test pad 112, then bends in the outside of the grinding 
line GRL to be connected to the test pad 1 12 so that a second portion of the second link line 116 
extends parallel to the first portion of the second link line 1 16 to be connected to the second 
static electricity prevention circuit 119 located below the test pad 1 12 (in the context of the 
figure). Accordingly, the first and second link lines 115 and 116 are made open by the grinding 
process to cause the test pad 1 12 to be electrically separated from the signal lines of the picture 
display part and at the same time to be electrically separated from the first and second static 
electricity prevention circuits 118 and 119. In this way, since the test pad 1 12 is separated 
electrically, the static electricity inflow into the liquid crystal display panel through the test pad 
1 12 is prevented after the grinding process. 

[001 13] As described above, the static electricity prevention type liquid crystal display panel 
according to the present invention, when the static electricity flows into the pad part, drives the 
first static electricity prevention circuit and the second static electricity prevention circuit 
including the floating gate thin film transistor. Accordingly, the static electricity flowing into 
the pad is bypassed to the first and second drive voltage supply lines and at the same time is by 
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passed to the shorting bar forming the equipotential therewith, so that the static electricity can 
be prevented from damaging the picture display part, wherein the damage is caused when the 
static electricity flows into the panel. 

[001 14] It will be apparent to those skilled in the art that various modifications and variation can 
be made in the present invention without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the modifications and variations of this 
invention provided they come within the scope of the appended claims and their equivalents. 
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